To the Editor,

 {#all14456-sec-0001}

The novel coronavirus SARS‐CoV‐2 is currently spreading around the world, causing one of the largest pandemics in history. Infections with SARS‐CoV‐2 in at risk populations, especially patients with chronic diseases, represent a major healthcare challenge.[^1^](#all14456-bib-0001){ref-type="ref"} Of these, severe asthma is of special concern, not only because of the underlying airway disease, but also because of the use of immunomodulatory medications. Over the last years, several types of highly potent immunomodulatory antibodies (biologics) have been approved for the treatment of severe asthma which can improve asthma control and reduce exacerbations and the need for treatments with side effects prone systemic corticosteroids.[^2^](#all14456-bib-0002){ref-type="ref"} However, the impact and safety of a treatment with biologics during SARS‐CoV‐2 infections is currently unknown. Here, we report, for the first time, a case of COVID‐19 during treatment with the anti‐IgE antibody omalizumab.

A 52‐year‐old man from Germany (federal province of Mecklenburg‐Western Pomerania) was assessed in our outpatient clinic for the first time in May 2019, with severe, early‐onset allergic asthma (main allergen: house dust mites). He had been treated with a fixed combination of the inhaled corticosteroid (ICS) fluticasone furoate (184 µg daily) and the long‐acting beta‐agonist (LABA) vilanterol (22 µg daily), and the long‐acting muscarinic antagonist (LAMA) tiotropium (18 µg daily). The patient did not suffer from other chronic diseases. Due to recurrent exacerbations and poor asthma control, treatment with the anti‐IgE antibody omalizumab 450 mg q4w was initiated, based on body weight (80 kg) and total IgE serum concentration (253 kU/L). After 6 months of omalizumab treatment (November 2019) (Figure [1](#all14456-fig-0001){ref-type="fig"}), despite persistent airflow limitation, asthma control was improved with no further exacerbations in the last 6 months. Omalizumab treatment was continued, and at home, self‐administration was started. In 2020, he self‐administered omalizumab on January 21st and February 18th.

![Lung function (measured using body plethysmography), asthma control and biomarkers before and after the SARS‐CoV‐2 infection. The y‐axis of the flow‐volume curve shows the volume (in liters) and the x‐axis the flow (in liters per second). ACT, Asthma Control Test, FeNO, Fraction of exhaled nitric oxide, ppb: parts per billion, Eos, Eosinophils in peripheral blood, FEV~1~, Forced expiratory volume in the first second of expiration, RV, Residual volume](ALL-9999-na-g001){#all14456-fig-0001}

On March 6, 2020, 4 friends (men between 37 and 52 years of age) and the patient went skiing in Soelden (Austria, federal province of Tyrol). On March 9th, a dry cough developed (Figure [2](#all14456-fig-0002){ref-type="fig"}). The patient reported that he never experienced such a dry cough before. He continued skiing and was not limited in his physical activities. They returned home on March 11th, after a 9 hour car drive. Chills, myalgia, and headache developed in the night from the 11th to the 12th of March, which was followed by fever, fatigue, and a loss of appetite and sense of smell (Figure [2](#all14456-fig-0002){ref-type="fig"}). His local GP ordered a test for SARS‐CoV‐2 which was reported positive on March 13th (during the following days, the 4 other skiers also became ill and were tested positive for SARS‐CoV‐2). Because there was neither shortness of breath nor dyspnea nor any evidence of pneumonia or worsening asthma, he was sent for home quarantine. There was no need for short‐acting bronchodilator (reliever) therapy at any time during the infection.

![Timeline of symptoms and events before and during the SARS‐CoV‐2 infection](ALL-9999-na-g002){#all14456-fig-0002}

On March 16th, his clinical condition started to improve, although the loss of smell persisted for another 12 days (Figure [2](#all14456-fig-0002){ref-type="fig"}). On the same day, the local physician contacted our asthma treatment center about further administration of omalizumab which was scheduled for March 17th. It was arbitrarily decided to postpone this for another 2 days. Following further clinical improvement, omalizumab was self‐administered at home on March 19th. The patient remained symptom‐free since March 29th and tested negative for SARS‐CoV‐2 on the following day (Figure [2](#all14456-fig-0002){ref-type="fig"}). The patient was reassessed in our outpatient clinic on April 9th (Figure [1](#all14456-fig-0001){ref-type="fig"}). He remained free of symptoms, and there were no significant differences in asthma control or biomarkers, as compared to November 2019 (Figure [1](#all14456-fig-0001){ref-type="fig"}). There was a small decrease in FEV~1~ (−300 mL; −7% predicted) after COVID‐19, as compared to November 2019 (Figure [1](#all14456-fig-0001){ref-type="fig"}), which might reflect the normal variability of lung function in this patient. However, a minor deterioration in lung function after COVID‐19 cannot be excluded.

There is evidence that patients with asthma might generally be at a lower risk for severe forms of COVID‐19. It has been reported that the proportion of patients with asthma among hospitalized patients with COVID‐19 is low and that hospitalized patients with asthma are not at an increased risk for severe COVID‐19 disease.[^1^](#all14456-bib-0001){ref-type="ref"}, [^3^](#all14456-bib-0003){ref-type="ref"}, [^4^](#all14456-bib-0004){ref-type="ref"} This is supported by data showing that angiotensin‐converting enzyme‐2 (ACE2), the receptor responsible for the uptake of SARS‐CoV‐2, is downregulated in epithelial cells of the respiratory tract of patients with asthma, especially in patients with allergies[^5^](#all14456-bib-0005){ref-type="ref"} and in patients treated with ICS.[^6^](#all14456-bib-0006){ref-type="ref"} On the other hand, treatment with the anti‐IgE antibody Omalizumab might protect from severe forms of COVID‐19. Omalizumab was shown to enhance anti‐viral immunity via a downregulation of the high‐affinity IgE receptor on plasmacytoid dendritic cells (pDCs), which are essential for anti‐viral immune responses.[^7^](#all14456-bib-0007){ref-type="ref"} The PROSE (Preventative Omalizumab or Step‐up Therapy for Severe Fall Exacerbations) study confirmed that the strong reduction of viral exacerbations in children with asthma following Omalizumab treatment is primarily mediated by a downregulation of the high‐affinity IgE receptor on pDCs.[^8^](#all14456-bib-0008){ref-type="ref"}, [^9^](#all14456-bib-0009){ref-type="ref"}

Thus, we hypothesize that the patient described in this case report might have been protected from an asthma exacerbation or pneumonia during COVID‐19, either because of the underlying disease (allergic asthma) or because of the antibody used for treatment (Omalizumab), or both. Therefore, studies are needed to characterize the precise interaction of chronic airway diseases (such as asthma) and of biologics (such as Omalizumab) with SARS‐CoV‐2 infections in humans.

CONCLUSION {#all14456-sec-0002}
==========

Circumstantial evidence suggests that patients with allergic asthma might have a lower risk to develop severe forms of COVID‐19. In addition, the anti‐IgE antibody Omalizumab was shown to enhance anti‐viral immunity. We report a case of a 52‐year‐old man with severe allergic asthma treated with Omalizumab with no evidence of an asthma exacerbation, loss of asthma control or pneumonia during symptomatic COVID‐19 disease. We hypothesize that the underlying disease (allergic asthma) or the antibody used for treatment (Omalizumab), or both, might have exerted protective effects.
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